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@ Two aluminum-copper foils are joined with their 
aluiminum surfaces in contact for use as an outer 
layer material (20) of a multilayer printed wiring 
board. In producing this board, an outer layer ma- 
terial, a prepreg (2). an inner layer material (1), a 
prepreg (3) and an outer layer material (21) are built 
up in this order. Therefore, the aluminum portion of 
the outer layer material (20) works as a conventional 
mirror plate and a dummy plate. Further,the alu- 
minum surfaces can be easily released from each 
other and work as conventional mold releasing films. 
The outer layer material (20) has aluminum surfaces 
tightiy adhered to each otiier and does not permit 
resin scums or foreign matter to adher tiiereto 
unlike that of the prior art. this structure further 
prev nts scars or damag caused by impact from 
developing. Moreover,since no mirror plate is used, 
th operation steps can b simpiifted and tii built- 
up operation can be easily and automatically carri d 
out It is also possible to use plastic metal foils of 


aluminum alloy, copper, brass, soft steel, lead alloy 
and the like instead of the aluminum foil. 
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OUTER LAYER MATERIAL FOR MULTILAYER PRINTED WIRING BOARD AND METHOD OF MANUFACTUR- 
ING MULTILAYER PRINTED WIRING BOARD 


Technical Reld 

The present invention relates to a lannlnating 
material of outer layer for a multilayer printed wir- 
ing board, and a method of manufacturing such a 
multilayer printed wiring board. 


Background Art 

The tendency of modern electronic devices is 
toward a smaller size, a lower profile, and more 
functions, and hence various components such as 
various IC units used in such electronic devices are 
required to be smaller in size, lower in profile, and 
have more functions. In view of the tendency, it is 
desired that printed wiring boards on which the 
electronic components are to be mounted be 
smaller in size and higher in density. One approach 
to the requirement is to use a multilayer printed 
wiring board which has wiring pattems in a multiple 
of layers. 

FIG. 5 shows a conventional method of manu- 
facturing a multilayer printed wiring board. The 
conventional method of manufacturing a multilayer 
printed wiring board will hereinafter be described 
with reference to FIG. 5. Rrst. prepregs 2. 3 are 
placed on the respective upper and lower opposite 
sides of a dielectric laminate (inner layer laminate) 

I which has conductive wiring patterns (not shown) 
on its both surfaces. Then, an outer layer material 
4 composed of a copper foil is placed on the upper 
side of the prepreg 2. and an outer layer material 5 
is placed on the lower side of the prepreg 3. The 
inner layer 1, the prepregs 2, 3. and the outer 
layers 4, 5 jointly form a multilayer (four-layer) 
printed wiring board as a first page. A multilayer 
printed wiring board as a second page, which is 
the same construction as that of the first page 
printed wiring board is positioned below the first 
page printed wiring board. Between tine first and 
second pages, there are disposed parting films 7. 

II and a minror finished steel plate 9 sandwiched 
tiierebetween. The multilayer printed wiring boards 
which are separated by the mirror finished steel 
plate are stacked ranging from 5 to 12 pages, and 
tiien are sandwiched by bonding dies 16, 17 with 
dummy plates 12, 13 and parting films 14. 15 
interposed tii rebetween. The multilayer printed 
board stacks are then inserted between hot press 
plates, and pressed to laminate with heat 

In order to position the circuits on th inner 
layers into registry, botii stacked laminates have 
punched through holes in the same positions, and 


are fixed in position by positioning pins extending 
through the tiirough holes. 

The above prior art is disclosed in Japanese 
Laid-open Patent Publications Nos. 60-62193 and 

5 60-65598. 

The minror finished steel plates sen/e to reduce 
thickness irregularities and minimize surface ir- 
regularities due to projecting conductive wiring pat- 
tems on the surfaces of the inner layers of tiie 

10 laminated multilayer printed wiring boards, and un- 
ifonnnize the temperature distribution in the direc- 
tion in which the printed wiring boards are stacked. 
Therefore, the mirror finished steel plates are in- 
dispensable when tiie multilayer printed wiring 

75 boards are laminating with the conventional meth- 
od. 

The parting films are employed to prevent botii 
the multilayer printed wiring boards and the min'or 
finished steel plates from being bonded due to a 
20 flow of interiayer adhesive (prepregs) while the 
stacks are being pressed to laminate with heat by 
the press plates. 

The dummy plates are used to improve the 
temperature distribution in tiie direction in which 
25 the printed wiring boards are stacked, while they 
are being heated by tiie press plates. 

With the conventional metiiod, the mirror fin- 
ished steel plates have to be thoroughly cleansed 
each time one heating and pressing cycle is fin- 
so ished. so tfiat powdery foreign matter and resin 
refuse from the prepregs will not remain attached 
to tine mirror finished steel plates, and the min-or 
finished steel plates thus cleaned are repeated 
used. 

35 However, when tiie multilayer printed wiring 
boards are stacked after tiie minror finished steel 
plates are cleansed, the outer layer materials 
(copper foils) are liable to be scratched or dented 
when tiiey are pressed because powdery foreign 
40 matter and resin refuse from tiie prepregs are apt 
to be attached to the minx>r finished steei plates, or 
due to surface irregularities of tiie mirror finished 
steel plates. If tiiis happens, tiie wiring patterns on 
tiie multilayer printed wiring boards become defec- 
ts tive. 

According to the conventional buildup method, 
the parting films rnust be superposed on tiie upper 
and low r surfaces of each of tii mirror finished 
steel plates. This procedure is however inefficient 
50 and complex, resulting in obstacles to product 
quality stability, cost reductions, and process auto- 
mation, specifically, since tiiere are many steps 
involved in stacking tii multilayer printed wiring 
boards, it is difficult to automatize Uie process 
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using robots. 


Disclosure of the Invention 

The present invention has been made in view 
of the aforesaid drawbacks. It Is an object of the 
present invention to provide an outer layer material 
for a multilayer printed wiring board and a method 
of manufacturing such a multilayer printed wiring 
board, with a stacking process which is simple and 
free of causes of defects. 

To achieve the above object, there is provided 
In accordance with the present invention an outer 
layer material for a multilayer printed wiring board, 
comprising first and second piastic-metal-copper 
foils each composed of copper and a plastic metal 
such as an aluminum alloy, copper, brass, soft iron, 
a lead alloy, or the like, whose first and second 
plastic-metal foil sides are integrally joined togeth- 
er, but are easily separable from each other after 
lamination. 

There is also provided a method of manufac- 
turing a multilayer printed wiring board, comprising 
the steps of: stacking a first outer layer material of 
the above construction, a first prepreg, an inner 
layer laminate having wiring patterns on both sur- 
faces thereof! a second prepreg, and a second 
outer layer rhaterial of the above construction, in 
the order naified, thereby producing a stacked as- 
sembly. 

Two plastic-metal-copper foils each composed 
of copper and aluminum are held back to back, 
with plastic-metal surfaces against each other, 
thereby providing an outer layer material for a 
multilayer printed wiring board. To manufacture a 
multilayer printed wiring board, an outer layer ma- 
terial, a prepreg, an inner layer laminate, a prepreg, 
and an outer layer are successively stacked or built 
up in the order named. The plastic-metal surface of 
the outer layer material serves as a mirror finished 
steel plate and a dummy plate which have here- 
tofore been employed. Since the aluminum sur- 
faces can easily be separated from each other, 
they perfonm the function of conventional parting 
films. 

As the aluminum surfaces of the outer layer 
materials are held in intimate contact with each 
other, resin refuse or foreign matter are not at- 
tached to the aluminum surfaces, and the alu- 
minum surfaces are prevented from being 
scratched or dented or otherwise made defective. 
Sine any mirror finished steel plat s ar not em- 
ployed themselv s, the manufacturing process is 
simplifi d, and the build-up operation can be 
automatiz d. 


Brief Description of the Drawings 

FIG. 1 is a view showing an embodiment of a 
method of manufacturing a multilayer printed wiring 

5 board according to the present invention; 

FIG. 2 is a view showing the structure of an 
outer layer material used in the method of manu- 
facturing a multilayer printed wiring board accord- 
ing to the present invention; 

70 FIG. 3 is a view showing the laminated stacks 
of multilayer printed wiring boards which are taken 
from hot press plates after finishing the press cy- 
cle; 

FIG. 4 is a view showing the multilayer printed 
75 wiring boards which are separated from the stacks; 
and 

FIG. 5 is a view illustrating a conventional 
method of manufacturing multilayer printed wiring 
boards. 

20 

Best Mode for Carrying Out the Invention 

An embodiment of the present invention will 
25 hereinafter be described with reference to the 
drawings. 

FIG. 2 shows tiie structure of an outer layer 
material used in a method of manufacturing a mul- 
tilayer printed wiring board according to the 

30 present invention. The outer layer materiki com- 
prises a first aluminum-copper foil which % com- 
posed of a copper foil 43 attached Onder pressure 
or plated on one surface of an aluminum foil 41. 
and a second aluminum-copper foil which is com- 

35 posed of a copper foil 44 deposited similarly on 
one surface of an aluminum foil 42. The aluminum 
foil 41 has a thickness of about 70 /tm. and the 
copper foil 43 has a thickness of about 18 fim. The 
first and second aluminum-copper foils are bonded. 

40 with their aluminum surfaces held against each 
other. Into an integral structure by a plastic-base 
adhesive whose bonding strength weakens at a 
temperature of about 170 degrees. The aluminum 
surfaces can therefore be separated with ease after 

45 lamination. Even if tiie aluminum surfaces are 
joined under pressure and heat, their bonding 
strength may weaken at a certain temperature as 
witii the adhesive. Altennatively. the first and sec- 
ond aluminum surfaces may be joined to each 

50 otiier by spot-welding at two or more locations on 
tiielr peripheral edges. In this case, tine first and 
second aluminum surfaces can be separated from 
each other when th welded regions are subse- 
quently r moved. 

65 Treated copper surfaces of the out r layer tfius 
prepared may be coated with a resin such as 
epoxy, polyimide, or a bl nded resin th r of, for 
making a printed wiring board. Th thickn ss of the 
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aluminum foil sliould preferably range from about 
30 to 100 ftm, and the thickness of the copper foil 
should preferably range from about 5 to 35 ftm. 

Th aluminum foil may be replaced with a foil 
of plastic metai such as an aluminum alloy, copper, s 
. brass, soft iron, a lead alloy, or the like. 

A method of manufacturing a multilayer printed 
wiring board using the outer layer material shown 
in FIG. 2 will be described below. FIG. 1 shows an 
embodiment of a method of manufacturing a mul- io 
ti layer printed wiring board according to the 
present invention. The method shown in FIG. 1 is a 
buildup manufacturing method. Rrst, prepregs 2, 3 
are placed on the. respective upper and lower op- 
posite sides of an inner layer laminate 1 which has 75 
conductive wiring pattems (not shown) on its both 
surfaces. Then, an outer layer material 20 of the 
structure shown in FIG. 2 is placed on the upper 
side of the prepreg 2, and an outer layer material 
21 of the structure shown in FIG. 2 is placed on the 20 
lower side of the prepreg 3. The inner layer lami- 
nates 1, the prepregs 2, 3, a lower half of the outer 
layer material 20 (i-e.. the second aluminum-copper 
foil composed of the aluminum foil 42 and the 
copper foil 44), and an upper half of the outer layer 25 
material 21 (i-o-. the first aluminum-copper foil 
composed of the aluminum foil 41 and the copper 
foil 43) jointly fabricate a multilayer (four-layer) 
printed wiring board as a first page. A multilayer 
printed wiring board as a second page, which is so 
the same construction as that of the first page 
printed wiring board, with a lower half of tiie outer 
layer material 21 being used as an outer layer, is 
positioned below the first page printed wiring 
board. The multilayer printed wiring boards which 35 
are parted by the outer layer materials shown in 
FIG. 2 are provided in stacks ranging from 1 to 24 
pages, and tiien are sandwiched directiy by bond- 
ing dies 16, 17. The multilayer printed wiring twjard 
stacks are then inserted between hot press plates, 40 
and pressed to laminate with heat. 

In tills embodiment, the multilayer printed wir- 
ing boards are fabricated without the need for 
parting films, dummy plates, and mirror finished 
steel plates which have heretofore been employed. 45 
Since only one unit of outer layer material 21 is 
required to be placed between the first and second 
pages, the process is simplified. 

FIG. 3 shows tiie stacked multilayer printed 
wiring boards which are removed from between the so 
hot press plates after they are laminated with heat 
The inner layers and the outer layers are firmly 
bonded by prepregs (not shown) when pressed 
with heat The stacked multilayer printed wiring 
boards which are taken out from between the hot 55 
press plates are then separated along tiie join d 
aluminum surfaciss of the outer layers 21. 22 into 
individual multilayer printed wiring boards as shown 


in FIG. 4. 

A separated multilayer printed wiring board has 
outer layers 20b, 21a on tiie opposite sides of the 
inner layer 1, the outer layers 20b, 21a having 
aluminum surfaces, respectively. These aluminum 
surfaces are used to allow a drill bit to be entered 
into the laminates easily when holes are drilled in 
the multilayer printed wiring board. After tiie drilling 
process, the aluminum foils are peeled off. 

With the above embodiment, as described 
above, any dummy plates, parting films, and mirror 
finished steel plates which have heretofore been 
employed are no longer necessary, and the whole 
laminating processes are simplified. The process of 
attaching aluminum onto tiie surface of laminates in 
drilling is eliminated. Since the stacked multilayer 
printed wiring boards are separated along the 
joined aluminum surfaces of tiie outer layers after 
the laminating process, the separated aluminum 
surfaces are free from foreign matter and hence 
clean, and do not need to be polished prior to tiie 
photo-imaging of outer layer circuit. 

In the above embodiment the manufacture of a 
four-layer printed wiring board is described. How- 
ever, tiie present invention is also applicable to the 
manufacture of a multiple printed wiring board of 
six or more layers. 

Witii the present invention, as described above, 
the cost of manufacture can be reduced, the pro- 
cess can be automatized, and tiie product quality 
can be improved in the process of laminating mul- 
tilayer printed wiring boards. 


Claims 

1. An outer layer material for a multilayer printed 
wiring board, comprising first and second 
plastic-metal-copper foils each composed of 
copper and a plastic metal such as an alu- 
minum alloy, copper, brass, soft iron, a lead 
alloy, or tfie like, said first and second piastic- 
metai foil sides being Integrally joined togeth- 
er, with surfaces of the plastic metal being 
separable from each other. 

2. An outer layer material according to claim 1, 
wherein said surfaces of tiie plastic metal are 
joined by an adhesive or under pressure with 
heat with a bonding strength which weakens at 
a predetermined temperature, or $pot welding. 

3- A metiiod of manufacturing a multilayer printed 
wiring board, comprising th steps of: 

stacking a first outer layer material accord- 
ing to claim 1, a first prepreg, an inner lay r 
laminate having wiring pattems on both sur- 
faces thereof, a second prepreg, and a second 
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outer layer material according to claim 1 . In the 
order named, thereby producing a stacked as- 
sembly; 

pressing the stacked assembly to laminate 
with heat; and 

separating said first and second outer lay- 
er materials along said surfaces of the plastic 
metal, thereby fabricating a multilayer printed 
wiring board. 


10 


A method of manufacturing a multilayer printed 
wiring board, comprising the steps of: 

stacking a first outer layer material accord- 
ing to claim i , a first prepreg, a first inner layer 
laminate having wiring patterns on both sur- 75 
faces thereof, a second prepreg, a second 
outer layer material according to claim 1, a 
third prepreg. a second inner layer laminate 
having wiring patterns on both surfaces there- 
of, a fourth prepreg, and a third outer layer 20 
material according to claim 1, in the order 
named, thereby producing a stacked assem- 
bly; 

pressing the stacked assembly to laminate 
with heat; 25 

separating said first, second, and third out- 
er layer "materials along said surfaces of the 
plastic metal; 

fabricating a multilayer printed wiring 
board as\ first page, which is composed of a 00 
portion of said first outer layer material, said 
first prepreg. said first inner layer laminate, 
said second prepreg, and a portion of said 
second outer layer material; and 

fabricating a multilayer printed wiring 35 
board as a second layer page, which is com- 
posed of a portion of said second outer layer 
material, said third prepreg, said second inner 
layer laminate, said fourth prepreg, and a por- 
tion of said third outer layer material. 40 
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